Objective: To analyse survival, prosthetic fitting and functional status after trans-femoral amputation or hip disarticulation for a primitive tumour.
Introduction
Amputations for tumours represent less than 5% of lower limb amputations. The main causes are vascular and traumatic amputations (Murdoch et al, 1988; Martinet et al, 1998) . Conservative surgery is the best treatement for a lower limb primitive tumour (Delepine and Goutailler, 1985 ; Rougraff et al, 1994; Yasko et al, 1997) , but in some cases amputation is necessary (Tomeno, 1991; Campanacci and Ruggieri, 1992; Clark and Thomas, 2003) .
The indication of amputation depends on local carcinologic prognosis (tumoural extension does not allow total surgical resection), on global prognosis (presence or not of metastasis) and on the functional outcome and the quality of life that the patient can be offered after amputation.
This study analyses retrospectively the clinical charts of all patients admitted in the rehabilitation centre of Angers, France, after trans-femoral amputation or hip disarticulation for primitive tumour since 1985. The aim of this study is the analysis of survival after amputation, of prosthesis characteristics and of the functional status.
Patients and methods
The data from the charts of the 12 patients hospitalised between January 1985 and January 2002 after trans-femoral amputation or hip disarticulation for primitive tumour were studied retrospectively (8 men and 4 women). All the 179 patients were seen by the same physiatrist and the same team of nurses and physiotherapists. No systematic appointment was made for this study.
The epidemiologic characteristics of the population (sex, age when amputated) and specific pathological data were analysed: tumour histology, level of amputation, presence of initial metastasis, of conservative surgery, of radiotherapy, of local recurrence, development, localisation and treatment of metastasis.
Analysis and discussion have been focused on three aspects: survival, organisation of care and functional status. Survival (delay between amputation and death or last visit) was studied in relation with the histology of the tumour, the context of amputation (immediate amputation or initial conservative surgery) and the development of metastasis.
The organisation of care was assessed by the delays between amputation and admission to rehabilitation and between hospitalisation and prosthetic fitting. The duration of inpatient and outpatient rehabilitation were also assessed. Specific data concerning the prosthesis were recorded (material used for the first prosthesis, use or not of a liner, modification of the prosthesis).
Finally, functional status was assessed by the return to home, the independence in donning and doffing the prosthesis, the number of hours the prosthesis was worn at discharge and one year after amputation, the quality of gait (number of additional supports needed at discharge and one year after amputation), the further hospitalisations, the practice of sports, driving and the return to work.
Organisation of care and functional status were analysed separately for the 6 patients who died and those still alive at the end of the study.
Results
Survival (Table 1) Mean age at amputation was 55 (35-76) years. Some 50% of patients died, one of them during the initial hospitalisation.
All the patients who did survive, were regularly followed-up, but in some, the followup was less than 2 years.
The occurence of death was not clearly related to histology or mean age at amputation.
All patients were considered free of metastasis at amputation. There was no local recurrence after amputation but 9 patients have developed metastasis and one ganglions. Deaths were due to the development of metastasis in all cases.
Organisation of care and characteristics of the prosthesis (Table 2 and 3)
Eight (8) patients had a trans-femoral amputation and 4 had a hip disarticulation.
The mean delay between diagnosis and amputation was 22 months (extremes 1 and 48) if there had been initial conservative surgery and 33.5 days (extremes 12 and 59) if local extension justified straight off amputation. Additional Lower limb proximal amputation for a tumour treatments were necessary for 7 patients (chemotherapy in 2 cases, radiotherapy in 2 cases, combination of both treatments in 3 cases). The mean delay between amputation and prosthetic fitting was similar for patients who died and those who survived (respectively 27 and 26.4 days) if one patient was excluded (patient 12 with delayed fitting of prosthesis due to a septic shock during postchemotherapy aplasia). After exclusion of this patient, mean delay between admission to rehabilitation and prosthetic fitting was 12.6 days (extremes 1 and 33), reduced to 7 days when a liner was used.
The length of inpatient rehabilitation was 32 days on average and was similar in the two groups (with an extreme of 0 for one patient who received directly outpatient care to 81 days). Nine (9) patients then received outpatient care. It is difficult to analyse the mean length of the initial rehabilitation because many patients were seen regularly as outpatients for prosthetic adjustment.
For the 6 patients admitted recently thermoformable materials for sockets and polyethylene foam for liners have been used for the first prosthesis. Patients with hip disarticulation had a hip joint with a Canadian prosthesis. The prosthetic knee was either a single axis locking knee (50%) or a polycentric knee (50%). The prosthetic foot was a single axis foot in 10 cases. The last 2 patients had a SACH foot.
Three (3) patients died before any modification of their prosthesis. Among the others, all patients who received at first a locking knee, except one, went on to a polycentric knee later. Five (5) patients received silicone gel liners. Six (6) patients received energy storing feet.
Functional status
Among the 6 patients who died, 5 went home after initial hsopitalisation (one died during the initial hospitalisation). They all needed frequent further hospitalisations for the treatment of the metastasis. If these hospitalisations are taken into account, 3 patients lived less than 2 months at home. The 2 other patients lived respectively 15 and 30 months at home (the treatment of metastasis required transport for chemotherapy once or twice a month during respectively 9 and 18 months).
Among the 6 patients who did survive, all went home after initial hospitalisation. There was no further hospitalisation.
The functional results at discharge are given in Table 4 . All patients were independant in donning and doffing the prosthesis. They could walk indoors with no additional support in 4 cases, with a cane in 4 cases and with crutches or a walker in 3 cases.
Discussion
This study bears the usual limits of retrospective studies, deals with a heterogeneous population (in terms of age at amputation, histology of tumour, and level of amputation) and lacks comparative data. Data do not include objective evaluation of the functional outcome because there was no systematic use of the Functional Independent Measure when the first patients of this series were admitted. The authors have made the choice of considering both hip disarticulations and trans-femoral amputations, as in the series by Menager which considered hip disarticulations, trans-femoral amputations of the upper quarter and interilioabdominal disarticulation (Menager etal, 1996) . In spite of these limits, and considering the very small number of these patients, retrospective cohorts are the only possible insight into rehabilitative practices. The main concern is indeed the benefit of amputation and then of prosthetic fitting in such patients. Over time, the benefit depends of course on the length of survival and should be considered differently between the patients who will finally die within the first months or years after amputation and those who will survive.
In the present series 50% of patients finally died of whom 4 died during the first 7 months after amputation. Histologically, their tumours were not different from those of the patients who survived and there was no simple relationship between tumoural histology and death. This percentage of survival was lower than those in literature (Jain and Stewart, 1989 ) and can be explained by some characteristics of the population under study (patients were older and there were few cases of osteosarcoma). This percentage was quite similar to survival after amputation for soft-tissue sarcoma (Clark and Thomas, 2003) . Lethal evolution was never caused by local recurrence and this confirms that the resection by amputation was total. All patients developed metastasis. The patient 1, who died during the initial hospitalisation, had probably already undiagnosed pulmonary metastasis at the time of amputation (diagnosis of metastasis was an exclusion criterion for amputation).
One patient died during the initial hospitalisation. The 5 others went home with good functional results: all except one were independent in donning and doffing their prosthesis and were wearing it all day long, 2 needed no additional support for walking. Data about the accessibility of the residence and the need for human help would be interesting in analysing these results but are not available. Prosthetic fitting and gait remained good one year later in the 2 patients still alive (these patients had the best functional status at discharge). The other 3 patients lived less than 2 months at home after amputation, with many further hospitalisation and transport for the treatment of metastasis.
For all these patients the decision of amputation is retrospectively debatable due to uncertain prognosis. Amputation is justified for its local effects such as decreasing local pain, decreasing infectious risk, etc. But once the amputation is performed, the benefit of the prosthesis is undebatable. When the decision of amputation is discussed, it is reasonable to give the patient the information that he will be able to walk with a prosthesis. Specificities of care are due to constraints of rapidity, the goal being to increase the time spent at home. With adapted materials (liners, compensations) and short hospitalisation these patients are able to return home. Recent techniques can make prosthetic fitting quicker and easier: thermoformable materials for the sockets (polyethylene and polypropylene) and liners allow rapid adaptation according to the changes in stump shape and circumference and led in the authors'experience to a reduction of 50% of the mean delay between rehabilitation admission and prosthetic fitting (Charpentier and Tourneux, 1994; Fode et al, 1996; Cochrane et al, 2001; Paquin et al, 1996) . The liners with polyethylene foam are particularly interesting during the period when the stump changes in shape and during the chemotherapy (easy compensations and maintenance). The silicone gel liners are sometimes difficult to fit and require a good hygiene (Emrich and Slater, 1998) . Nevertheless these liners facilitate the prosthetic fitting and silicone gel is better for comfort, adherence and cutaneotrophic tolerance.
The 6 patients who have survived can be divided into two groups: patients cured (more than 5 years follow-up since amputation) and patients with insufficient follow-up (recent amputation: 1999 or 2000) . One patient survived after surgical treatment for his pulmonary metastasis.
At rehabilitation discharge, all patients went home and were independent in donning and doffing their prosthesis. All except one were wearing their prosthesis all day long and 2 needed no additional support for indoor walking. In 5 patients the prosthetic components were further modified: polycentric knee in one case, energy storing foot in one case, association of both in 3 cases. The patient 12 who did not receive further evolution of her prosthesis was in bad general condition because of chemotherapy for her metastasis. At one year follow-up, the independence in prosthesis wearing was unchanged. The abilities for walking were better: 5 patients walked indoors without a cane. Two (2) patients practised sport as leisure and 4 were driving with some adaptations (automatic gearbox and inversion of pedals when necessary) (Marque et al, 1996) . Participation in sports and leisure activities depends mainly on the ability to drive as already stated by Codine et al. (1996) . The professional intervention depends on disabilities, professional qualification and personal motivations (for example financial needs) .
For all these patients the decision of amputation was retrospectively justified. After tumoural resection the vital prognosis was no longer engaged at least in the short term. Initial difficulties in synchronising the different treatments (chemotherapy, radiotherapy, prosthetic fitting) require multidisciplinary care. A short hospitalisation in a rehabilitation department (14 days on average in this study) is necessary. It allows organisation of radiotherapy and chemotherapy treatments, management of their undesirable effects (in particular cutaneotrophic effects due to radiotherapy, change in stump shape and aplasia due to chemotherapy) together with early prosthetic fitting. Early prosthetic fitting is indeed very important in the functional prognosis. It contributes in limiting the oedema, and obtaining stump volume stabilisation. It allows standing and gait rehabilitation (Benezet and Cochet, 1996) . Early admission to a rehabilitation unit is also a positive predictive factor for the success of rehabilitation (Geertzen et al, 2001) . Angel (1988) showed the use of a first temporary prosthesis for its capacities of adaptation during the period when the stump changes in shape. This principle is now commonly admitted. The early prosthetic fitting is also psychologically important: it makes the hope of resuming walking become true. Organisation is easier if all practitioners work close to the same hospital.
These patients have long-term survival and their walking performances are eventually the same as those of traumatic amputees (Denes and Till, 1997) . The guidelines for further rehabilitation and evolution of the prosthesis are similar to current practice in other populations: long follow-up, regular adaptations of prothesis to get better functiqnal abilities (improvement of sockets to limit cutaneotrophic intolerances, painful supports and to fit change in stump shape, change of knee and foot components when required) (Brunei and Servetto, 2001) .
Retrospective analysis is of course not available when making decisions for individual patients. The main specificity of this population is that the vital prognosis is unknown at the phase when decisions on the organisation of the rehabilitation and on the first prosthetic fitting must be made. This study allows the following propositions:
• if there is no metastasis, amputation can be a reasonable therapeutic option and does in 50% of the cases allow prolonged survival with good independance; • all patients with tumoural amputation enjoy some benefit of prosthetic fitting and are able to use their prosthesis independently, and walk; • early prosthetic fitting is of major importance in this population; • short hospitalisation in rehabilitation units appears to be the best choice. It allows coordinated initial care, early adaptation of a first simple prosthesis (with a locking knee to start with if necessary) and early home discharge; • evolution will give further information on the final prognosis for the individual patient and the general effects of other treatments (radiotherapy and chemotherapy) will disappear. It will then be appropriate to propose further adaptation to the patients who remain in good condition and will eventually survive. In the long term, these patients will have the same outcome as the general population (Hoffman et al, 2002) and will be offered the same sophisticated prosthesis as traumatic amputees.
Conclusion
This retrospective study gives some insight into the vital and functional prognosis of tumoural lower limb amputations. These patients are rare and there are a limited number of studies available in the literature.
The unknown vital prognosis could raise doubts as to the interest of early rehabilitation but the results of this study do show that all patients derive some functional benefit from early prosthetic fitting and it is believed that admission of all tumoural amputees to rehabilitation units is justified. Difficulties in rehabilitation should not be overestimated and should not interfere with the amputation decision when otherwise justified. Rapidly adaptable techniques are of major interest in these patients and allow rapid achievement of acceptable independence and early home discharge. Multidisciplinary, coordinated care and the provision of patient information are necessary to obtain the best functional results (Watanabe et al, 1999) .
